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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a method and a device for forming 

an 

organic material thin film and a manufacturing method for an organic 
electroluminescent element for forming a proper thin film, in 
compliance with 

each material by using plural kinds of materials producing different 

phenomena 

by heating. 

SOLUTION: For complying with the characteristics of an organic 
material, an 

opened opening part type vapor deposition boat 28, which is provided 
with an 

opening part 27 having an area equal to a material housing area or 
more and a 
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vapor evaporating angle of 90 degrees of more and used for a melting- 
type 

material evaporated after melting due to heat, an opening part 
restricted type 

vapor deposition boat 30, which is provided with an opening part 32 
smaller 

than the material housing area and used for a sublimation type 
material 

sublimated directly by heating, are arranged in the same vacuum vapor 
deposition device. In compliance with characteristics of a vapor 
deposition 

material, either of the vapor deposition beat 28 or 30 is selected 
for film 

formation. In this way/ the melting- type material can be efficiently 
formed 

into a film desirably, while a vapor deposition speed is controlled, 
and the 

sublimation-type material can be formed into a film desirably, while 
the 

sublimation amount and its speed are controlled. In this way, the 
organic EL 

element, having proper display quality can be manufactured, while 
reducing 

fluctuation in its film thickness. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of organic 
electroluminescence devices at the formation approach of the suitable organic material thin film for 
production of the flat-surface mold display of for example, spontaneous light and its equipment, and a 
list. 
[0002] 

[Description of the Prior Art] although brightness of the Braun tube (CRT) is high, and it is used most 
mostly as a current display since color repeatability is good - ** — it is high, and heavily, power 
consumption also has the problem of being large, and the lightweight and efficient flat-panel display is 
studied and developed briskly. 

[0003] Although liquid crystal displays, such as active-matrix actuation, are already commercialized, an 
angle of visibility is narrow and there are troubles, such as not having sufficient responsibility ability to 
that a back light is required under an environment dark in a perimeter since it is not spontaneous light, 
and the power consumption is large, and the high-speed video signal of a high definition with which 
utilization will be expected from now on. 

[0004] Organic electroluminescence devices (an organic EL device may be called hereafter) using an 
organic luminescent material as a flat-panel display which may solve many of these technical problems 
attract attention recently. That is, by using an organic layer as a luminescent material, a speed of 
response is high-speed with spontaneous light, and implementation of a flat-panel display without an 
angle-of- visibility dependency is expected. 

[0005] Drawing 12 shows an example of the conventional organic EL device 10. This organic EL device 
10 carries out sequential membrane formation of the ITO (Indium tin oxide) transparent electrode 5, the 
hole transporting bed 4, a luminous layer 3, an electron transport layer 2, and the cathode (for example, 
aluminum electrode) 1 with a vacuum deposition method on the transparence substrate (for example, 
glass substrate) 6. 

[0006] And by impressing direct current voltage 7 selectively between the transparent electrodes 5 and 
cathode 1 which are an anode plate, the electron with which the hole as a carrier poured in from the 
transparent electrode 5 was poured in from cathode 1 through the hole transporting bed 4 moves through 
an electron transport layer 2, recombination of an electronic-hole arises, the luminescence 8 of 
predetermined wavelength arises from here, and it can observe from the transparence substrate 6 side. 
[0007] Photogene, such as an anthracene, naphthalene, a phenanthrene, a pyrene, a chrysene, perylene, a 
butadiene, a coumarin, an acridine, and a stilbene, may be used for a luminous layer 3. An electron 
transport layer 2 can be made to contain this. 

[0008] Drawing 13 shows another conventional example, it omits a luminous layer 3, makes, an electron 
transport layer 2 contain the photogene like the above, and shows the organic EL device 20 constituted 
so that the luminescence 18 of predetermined wavelength might arise from the interface of an electron, 
transport layer 2 and the hole transporting bed 4. 
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[0009] Drawing 14 shows the example of the above-mentioned organic EL device. That is, although the 
layered product of each organic layer (the hole transporting bed 4, a luminous layer 3, or electron 
transport layer 2) is allotted between cathode 1 and an anode plate 5, these electrodes are made to cross 
in the shape of a matrix, and it prepares in the shape of a stripe, and a signal level is impressed to time 
series by the luminance-signal circuit 34 and the control circuit 35 with a built-in shift register, and it 
constitutes so that light may be made to emit in much crossover locations (pixel), respectively. . 
[0010] Therefore, of course, it becomes usable also as picture reproducer as a display by such 
configuration. In addition, the above-mentioned stripe pattern can be arranged for every color of R, G, 
and B, and it can constitute as full color or an object for multicolor. 

[001 1] As described above, the fundamental configuration of organic electroluminescence devices forms 
the organic thin film containing luminescent material between a positive electrode and metal cathode. 
The organic material which forms electroluminescence devices is divided roughly into the polymeric . 
materials which come to carry out the polymerization of the monomer, and a low-molecular ingredient. 
[0012] Since vacuum deposition generally cannot do polymeric materials, component production is 
performed by spreading from a solution, and the ink jet method. As for the case of a low-molecular 
ingredient, thin film formation of the organic substance is made mainly by the vacuum deposition 
method. 

[0013] The organic EL device which uses a low-molecular ingredient as the component consists of 
organic thin films more than two-layer at least. A typical configuration is terrorism structure in the 
double which consists of the hole transporting bed 4, a luminous layer 3, and an electron transport layer 
2, as were shown in drawing 13 , and shown in terrorism structure and drawing 12 to the single which 
consists of the hole transporting bed 4 and electronic transport-cum-the luminous layer 2. 
[0014] The thin film which consists of the still more suitable organic material for these basic 
configurations may be inserted and used between an organic layer and cathode between organic layers 
between a positive electrode and an organic layer for controlling the energy barrier between adjustment 
and/of the energy level between a positive electrode and/, a negative electrode, or an organic layer, or a 
layer etc. The thickness of a typical organic thin film is from several nm to dozens of nm. 
[0015] 

[Problem(s) to be Solved by the Invention] However, since an organic EL device is a component of a 
current actuation mold, fluctuation of thickness has big effect on the luminescence property of a 
component, and fluctuation of the thickness within the field in a display display affects display grace. 
Furthermore, the vapor rate of the organic section affects physical properties, such as carrier mobility of 
the formed thin film. For this reason, precision control of a vapor rate can be performed and 
development of the vacuum deposition thin film formation approach with dispersion simple few 
moreover in the thickness in a display display is an important technical problem. 
[0016] As the vacuum evaporationo approach of a well-known organic thin film, the crucible made from 
a quartz is used, for example for an evaporation source until now by approaches, such as the 65th 
volume of Journal of Applied Physics, and C.W.Tang cited on 3610 pages - 3616 pages (1989). 
[0017] Moreover, in the report of Ito of collection 63 pages - 73-page printing of lecture summaries of 
the 6th time school "from the foundation of an organic EL device up to a utilization technique" (1997) of 
a Japan Society of Applied Physics organic bioelectronics subcommittee, the source for sublimation 
ingredients of boat type vacuum evaporationo with a lid and the Knudsen cell type source of vacuum 
evaporationo are used. Moreover, in the report of Kikuchi given in 133 pages - collection 137 page of 
the said summaries etc., drawing of the source of vacuum evaporationo of the shape of a crucible which 
allotted heater wires to the perimeter is shown. 

[0018] In the report of Kikuchi cited on [ of an EIAJ/SEMI-sponsored electronic display forum 2000 
(2000) lecture collection ] 5 - 62 pages - 5 - 68 pages etc., the crucible-like source of vacuum 
evaporationo (refer to Japanese-Patent- Application-No. No. 120842 [ 1 1 to ] official report) is used. 
[0019] Drawing 15 , drawing 16 , and drawing 17 show the typical configuration of the source of 
vacuum evaporationo reported conventionally, and drawing 15 is the source 21 for sublimability 
ingredients of boat type vacuum evaporationo shown in the pages 69 of the collection of lecture 
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summaries of the 6th time school "from the foundation of an organic EL device up to a utilization 
technique" (1997) of a Japan Society of Applied Physics organic bioelectronics subcommittee. 
[0020] drawing 16 — the collection of lecture summaries of the 6th time school "from the foundation of 
an organic EL device up to a utilization technique" (1997) of a Japan Society of Applied Physics organic 
bioelectronics subcommittee - it is drawing of the crucible shown in the physical relationship of the 
source 25 of vacuum evaporationo of the crucible or KUNUSEN mold shown in 136 pages, and a 
thickness sensor. 

[0021] Drawing 17 is the conceptual diagram of the source 36 (refer to Japanese-Patent- Application-No. 
No. 120842 [ 1 1 to ] official report) of vacuum evaporationo of the shape of a crucible shown in 5 - 68 
pages of an EIAJ/SEMI-sponsored electronic display forum 2000 (2000) lecture collection. 
[0022] Although the source 21 for sublimability ingredients of drawing 15 of boat type vacuum 
evaporationo is a source of vacuum evaporationo effective in the ingredient sublimated without 
dissolving, if it heats in the vacuum of the chemical structure-type (1) aluminum TORHCINORI Norian 
complex (Alq3) mentioned later, for example, to the ingredient which evaporates after fusion, control of 
a vapor rate is difficult for it. 

[0023] And in the case of the source 21 of vacuum evaporationo of the type of this configuration, in 
order to use lid 21b which formed the free passage hole 22 in dashboard 21c, and formed the stoma 23 
further and to obtain a predetermined vapor rate so that the organic material with which hold section 21a 
was filled up may not sublimate at a time, it has the fault that an organic material must be heated 
superfluously conversely. There is possibility of enough that the pyrolysis of an organic material will 
break out with superfluous heating. Therefore, even if this source 21 of vacuum evaporationo is suitable 
for a sublimability ingredient, it is unsuitable for the ingredient of other classes, and it is necessary to 
also control conditions, such as heating at the time of sublimation, moreover. This is the same in other 
illustrated sources of vacuum evaporationo. 

[0024] The source of vacuum evaporationo shown in drawing 16 will need to arrange many sources of 
vacuum evaporationo, when the breadth include angle alpha of evaporation becomes [ the area of an 
organic EL device ] large, since it is small. Moreover, in the case of the eel of a KUNUSEN mold, it is 
the configuration where the open beam lid was attached, about the stoma at opening of tubed or a 
cylinder. Similarly in this case the breadth include angle of evaporation is not large. 
[0025] moreover , when the measure be cool as the gas of the organic material which evaporated at the 
pars basilaris ossis occipitalis of a eel come out of a eel , and it be make not to return to a solid-state be 
needed and an open beam lid be further use for a stoma , the danger of superfluous heating of the 
organic material for obtain a predetermined vapor rate and the pyrolysis of the organic material 
accompanying it be a problem like the boat type source for sublimability ingredients of vacuum 
evaporationo . 

[0026] Drawing 17 is carrying out the configuration of one apparatus which has arranged two or more 
sources of vacuum evaporationo of a crucible form (the host ingredient hold section 37 and dopant hold 
section 38), (a) is a perspective view and (b) is image drawing at the time of gas evaporation. This 
source of vacuum evaporationo of the breadth include angle of evaporative gas 39 is not easy for 
processing of an ingredient because of a narrow and complicated configuration, either. 
[0027] This invention is made in view of the above-mentioned situation, this invention person etc. The 
result of wholeheartedly examination, An organic material with the property which evaporates after 
dissolving with heating in a vacuum especially, And the vapor rate at the time of the thin film formation 
by the organic material of the property promptly sublimated with heating is controlled to a precision, 
and a header and this invention are reached in the effective operation of the source of these well-known 
vacuum evaporationo so that it may moreover be suitable for formation of a thin film with little 
dispersion in the thickness in the field in a display display. 

[0028] Then, the object of this invention is using two or more ingredients with which the phenomena 
produced with heating differ to provide with the manufacture approach of organic electroluminescence 
devices the formation approach of an organic material thin film which can form a good thin film and its 
equipment, and a list for every ingredient. 
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[0029] 

[Means for Solving the Problem] This invention namely, by vapor-depositing at least one side of the list 
organic material which evaporates after fusion by heating, and the 2nd organic material sublimated with 
heating The 1st container with which it is the approach of forming an organic material thin film, and it is 
the same as the hold area of said organic material, or has the 1st opening of the magnitude beyond it, and 
the flight include angle of the steam of said organic material from opening of a parenthesis makes 90 
degrees or more, The formation approach of the organic material thin film which chooses from the hold 
area of said organic material the 2nd container which has the 2nd small opening according to said 1st 
and 2nd organic materials (the formation approach of the organic material thin film of this invention is 
called hereafter.) It starts. 

[0030] Since the 1st container which has the 1st opening, and the 2nd container which has the 2nd 
opening are chosen according to the 1st and 2nd organic materials according to the formation approach 
of the organic material thin film of this invention, the 1st container can be used for the 1st organic 
material which evaporates after fusion by heating, and the 2nd container can be used for the 2nd organic 
material sublimated with heating. Therefore, the 1st organic material is efficient, after fusion, it can 
evaporate in whenever [ wide angle / of 90 degrees or more ] from big opening, moreover, it can control 
an evaporation rate by the 1st container, and can be formed with it, and with the 2nd container, the 2nd 
organic material by heating can make the amount of sublimation, and its rate able to control and 
sublimate, and can form a request. 

[0031] This invention moreover, by vapor-depositing at least one side of the 1st organic material which 
evaporates after fusion by heating, and the 2nd organic material sublimated with heating The 1st 
container with which it is equipment which forms an organic material thin film, and it is the same as the 
hold area of said organic material, or has the 1st opening of the magnitude beyond it, and the flight 
include angle of the steam of said organic material from opening of a parenthesis makes 90 degrees or 
more, Formation equipment of the organic material thin film with which the 2nd container which has the 
2nd opening smaller than the hold area of said organic material is chosen (the formation equipment of 
the organic material thin film of this invention is called hereafter.) It starts. 

[0032] Since it is equipment based on the formation approach of the organic material thin film of above- 
mentioned this invention according to the formation equipment of the organic material thin film of this 
invention, the formation equipment of the organic material thin film with which the same effectiveness 
as the formation approach of the organic material thin film of this invention is done so can be offered. 
[0033] This invention moreover, by vapor-depositing at least one side of the 1st organic material which 
evaporates after fusion by heating, and the 2nd organic material sublimated with heating Are the 
manufacture approach of the organic electroluminescence devices which form an organic material thin 
film, and it is the same as the hold area of said organic material, or has the 1st opening of the magnitude 
beyond it. And the 1st container with which the flight include angle of the steam of said organic material 
from this opening makes 90 degrees or more, The manufacture approach of the organic 
electroluminescence devices which choose from the hold area of said organic material the 2nd container 
which has the 2nd small opening according to said 1st and 2nd organic materials (the manufacture 
approach of the organic electroluminescence devices of this invention is called hereafter.) It starts. 
[0034] Since it is the manufacture approach based on the formation approach of the above-mentioned 
organic material thin film according to the manufacture approach of the organic electroluminescence 
devices of this invention, the same effectiveness as the formation approach of the above-mentioned 
organic material thin film is done so, and the manufacture approach of the organic electroluminescence 
devices which have a good organic layer can be offered. 
[0035] 

[Embodiment of the Invention] In the formation approach of the organic material thin film of above- 
mentioned this invention, the formation equipment of an organic material thin film, and the manufacture 
approach of organic electroluminescence devices, it is desirable to heat at least one side of said 1st and 
2nd containers by resistance heating. 

[0036] In this case, it is desirable to form said 1st and 2nd containers by kind chosen from a tantalum, 
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molybdenum, a tungsten, or boron nitride. 

[0037] Moreover, you may make it heat at least one side of said 1st and 2nd containers by the heat 
source or the heating beam. 

[0038] At least one of an organic hole transporting bed, an organic luminous layer, and the organic 
electron transport layers is formed as said organic material thin film by this, and further, an anode plate 
and/or cathode can also be formed by vacuum evaporationo using said 1st container or the same 
electrode material hold container as this, and can manufacture organic electroluminescence devices. 
[0039] In this invention, "opening" means the field where an organic material is emitted by evaporating 
and which was opened spatially. 

[0040] Moreover, in this invention, a "flight include angle" points out the breadth include angle at which 
an organic material flies at the time of evaporation. 

[0041] Hereafter, the gestalt of operation of this invention is explained concretely. 
[0042] The fusion mold which gasifies and evaporates after a solid-state dissolves and liquefies by 
heating, as shown in an organic material at drawing 2 , and the sublimation mold which a solid-state 
****** by heating as shown in drawing 3 exist. In addition, in drawing 2 and drawing 3 , the display of 
(A), (B), (B 1 ), and (C) shows a classification of the organic material mentioned later. 
[0043] The main ingredients of the fusion mold which drawing 2 described above, m-MTDATA:4, 4'4"- 
tris(3-methylphenylphenylamino) triphenylamine, TNATA: 4, 4', 4"-tris(2-naphthylphenylamino) 
triphenylamine, TCATA: 4, 4\ 4"-tris(carbazol-9-yl) triphenylamine, TPTE:N and N'-Diphenyl-N, N"- 
bis(4'-(N, N-bis(naphth-l-yl)-amino)-biphenyl-4-yl)-benzidine, It triphenylamine(s). EL-030:4 and 4'4" 
-tris [4-(N and N'-diphenylamino) phenyl] - BSB-BCN: 2, e-BisC^-methoxy-diphenylamino-styryl)-!, 
5-dicyanonaphthalene, SA-BCN-A: They are 3-(diphenylamino-styryl)-l and 10- 
anthracenedicarbonitrile. 

[0044] Moreover, the sublimation mold, Alq3:tris(8-hydroxy-quinolinato) aluminum (III) which 
drawing 3 described above, BAlq:bis(2-methyl-8-hydroxy-quinolinato) (4-phenyl-phennolato) 
aluminum (III), BeBq2: bis(10-hydroxybenzo[h] quinolinato) beryllium, Zn(BTZ)2: bis[2-(2- 
hydroxyphenyl)-benzothiazolinato] zinc (II), DCJTB: 4-(dicyanomethylene)-2-t-butyl-6-(l, 1, 7, and 7- 
tetramethyljulolidyl-9-enyl)-4 H-pyran, Alpha-NPD:N, N'-di-alpha-naphthyl-N, N'-diphenyl-[l, 1'- 
biphenyl]-4, 4'-diamine, DCM: 4-dicyanomethylene-2-methyl-6-(p-dimethylaminostyryl)-4 H-pyran, ' 
They are TPD:N, N'-diphenyl-N, N , -bis(3-methylphenyl)-[l, l'-biphenyl]-4, and ^-diamine. 
[0045]* Therefore, in order to form membranes with a vacuum deposition method using the organic 
material of a fusion mold or a sublimation mold, the suitable container which holds suitable temperature 
conditions and a vacuum evaporationo ingredient is chosen, and it becomes important requirements to 
control an evaporation rate. In this invention, as shown in drawing 1 , the opening opening type source 
28 of vacuum evaporationo with a steamy large exhaust nozzle is used for fusion die materials, these can 
be chosen as sublimation die materials using the opening limit type source 30 of vacuum evaporationo 
with a steamy small exhaust nozzle, and all can be used for the vacuum evaporationo by the resistance 
heating method. However, the organic material of a fusion mold also has a difference also in thermal 
resistance, while each melting out temperatures differ, and the class of source of vacuum evaporationo 
usable to vacuum deposition (a vacuum evaporationo boat may be called hereafter) has constraint from a 
heat-resistant field especially. 

[0046] That is, although each organic material (hereafter referred to as (A).) of a fusion mold can use the 
opening opening type source of vacuum evaporationo, it can be classified as follows from a heat- 
resistant field. What uses the opening opening type source 28 of vacuum evaporationo by the 1st having 
thermal resistance and preparing temperature conditions, and the 2nd What there is thermal resistance, 
and can also use the opening limit type source 30 of vacuum evaporationo since heating at high 
temperature is possible (it is hereafter referred to as (B).) Since the 3rd has still weaker thermal 
resistance and it pyrolyzes with superfluous heating, the opening limit type 30 cannot be used (it 
considers as (B') hereafter.). It is. Moreover, only the opening limit type source 30 of vacuum 
evaporationo of the organic material (referred to as (C).) of a sublimation mold is usable. 
[0047] That is, although what is evaporated in a certain temperature requirement using the opening 
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opening type source 28 of vacuum evaporationo, and can be vapor-deposited efficiently is main as for 
the organic material of a fusion mold, as shown in (B), the opening limit type source 30 of vacuum 
evaporationo can also be used, and there are some which can control and vapor-deposit the steamy 
amount of blowouts, heating at an elevated temperature. Moreover, in (B ! ), if the opening limit type 
source 30 of vacuum evaporationo is used, a steam adheres to opening, and since opening area is 
narrowed, or it pyrolyzes with superfluous heating, the dissolved ingredient cools and it changes to a 
solid-state again, only the opening opening type source 28 of vacuum evaporationo can be used. 
[0048] Therefore, according to this invention, it responds to each property of the organic material like 
the above. It is used conventionally, choosing as formation of the organic thin film in an organic EL 
device the opening opening type source 28 (a steamy flight include angle is 90 degrees or more) of 
vacuum evaporationo and the opening limit type source 30 of vacuum evaporationo which were not 
used. The opening opening type source 28 of vacuum evaporationo and the opening limit type source 30 
of vacuum evaporationo can be put side by side in the same vacuum evaporator, and, specifically, an 
organic EL device can be produced. 

[0049] The opening opening type 28 and drawing 4 (b) which drawing 4 showed the detail of the 
container used as the typical source of vacuum evaporationo used in the gestalt of this operation, and 
drawing 4 (a) mentioned already are the opening limit type 30, a top is a front view and the bottom of all 
is a top view. 

[0050] As shown in drawing 4 (a), the flight include angle alpha of the steam from opening 27 has [ the 
organic material which the opening opening type 28 is formed in a crucible with a shallow center 
section, has an electrode for energization in both-ends 28a of the die-length direction, and was heated by 
resistance heating ] 90 possible degrees or more (an upper limit is 120 degrees preferably 180 degrees). 
Futility of the ingredient which flies can be lessened by this and uniform membrane formation can be 
presented. 

[0051] Moreover, as shown in drawing 4 (b), the opening limit type 30 prepares lid 30b of a 
symmetrical form in the upper part of crucible 30a with a shallow center section, two or more free 
passage holes 31 are formed in middle diaphragm 30c, and opening 32 is formed in lid 30b. Therefore, 
the amount of sublimation is controlled and the steam of the organic material heated within crucible 30a 
is sublimated at the narrow include angle alpha, while sublimating from opening 32 through the free 
passage hole 31. And also in this case, the electrode for energization is prepared in both ends 30d and 
30e, and it is heated by resistance heating. 

[0052] Thus, the source of vacuum evaporationo used for the gestalt of this operation consists of an 
ingredient which generates heat by energization. Moreover, what is shown in drawing 5 - drawing 9 in 
addition to drawing 1 may be used for the opening opening type 28 source of vacuum evaporationo. And 
it has the connection with an electrode on both sides of the boat by which all are filled up with an 
organic material. Moreover, if the same requirements as these are satisfied, using sources of vacuum 
evaporationo other than the above will not interfere at all. ■ 

[0053] The ingredient of the source of vacuum evaporationo may use what was chosen from raw 
materials, such as a tantalum, molybdenum, a tungsten, and boron nitride. The thickness of the 
ingredient which constitutes the source of vacuum evaporationo can be suitably decided in consideration 
of the resistance of the ingredient itself, the configuration of the source of vacuum evaporationo and the 
capacity of the power source used further, temperature required for evaporation, etc. 
[0054] Although the typical thickness in the case of a metallic material is 0.1 -0.5mm, if evaporation 
conditions can be satisfied, of course, may be [ this ] out of range. Moreover, an organic material can 
also be evaporated by using the source of vacuum evaporationo of the configuration where a part for the 
restoration part of an organic material and an electrode connection was separated (for example, it 
heating through other heating means, such as a heater block and an infrared lamp), and touching a heat 
source in it. 

[0055] The organic EL device of the gestalt of this operation is produced using a vacuum evaporator 1 1 
like drawing 1 1 . The support means 13 of the couple fixed under the arm 12 is formed in the interior of 
this equipment, among the support means 13 and 13 of these both sides, the transparence glass substrate 
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6 is placed upside down, and the stage device (graphic display abbreviation) which can set a mask 22 is 
established. And under a glass substrate 6 and the mask 22, the shutter 14 supported by pivot 14a is 
arranged, and the various sources 28 of vacuum evaporationo of the number of appointed numbers (30) 
are arranged in the lower part. Each source of vacuum evaporationo is heated by the resistance heating 
method by the power source 29. EB (electron ray) heating method etc. is used for this heating if needed. 
[0056] In above equipment, a mask 22 is an object for pixels and a shutter 14 is an object for vacuum 
evaporationo ingredients. And a shutter 14 is for rotating focusing on pivot 14a and intercepting the 
steamy style of an ingredient according to the sublimation temperature of a vacuum evaporationo 
ingredient. 

[0057] However, there is especially no limit in the vacuum evaporator which can use the source of 
vacuum evaporationo of the gestalt of this operation. As a degree of vacuum in the case of producing an 
organic EL device, a or more 10-3Ps are usually used. The source of vacuum evaporationo is made to 
generate heat by direct energization, and when heating and vapor-depositing an organic material, after 
usually filling up the important part of an organic material with a solid organic material, a part for an 
electrode connection is connected to a terminal from a power source. 

[0058] A power source uses what has an about [ 100A ] low capacity by 2.5-10V [ vapor-depositing a 
metal and an inorganic substance ]. What is necessary is just to decide suitably the distance of the source 
of vacuum evaporationo, and a vapor-deposited substrate with the area of a vapor-deposited substrate. 
[0059] Between the source of vacuum evaporationo, and a vapor-deposited substrate, thickness 
monitors, such as a quartz-resonator type for preparing a vacuum evaporationo shutter style and 
supervising a vapor rate so that the impurity which evaporates before reaching temperature required to 
obtain a predetermined vapor rate may not adhere to a vapor-deposited substrate, may be arranged. 
[0060] When the breadth include angle of the evaporated emission is too large, of course, measures, 
such as an adhesive protection shield for an emission unnecessary around the source of vacuum 
evaporationo not to adhere in a vacuum evaporationo container, may be performed. 
[0061] The area of a vapor-deposited substrate is large, and in the single source of vacuum evaporationo, 
when it is difficult to obtain uniform thickness in a field, two or more sources of vacuum evaporationo 
may be used. Moreover, in order to mitigate dispersion in the thickness within a vapor-deposited 
substrate side, the device in which a vapor-deposited substrate is rotated may be introduced. The 
revolution device in which the location of a substrate carries out periphery motion, or rotation both or 
either which the substrate itself rotates can be used for a rotational method. 
[0062] After starting deaeration, supervising the degree of vacuum in the vacuum tub of a vacuum 
evaporator by an ionization vacuum gage etc., after filling up the source of vacuum evaporationo with 
the organic material evaporated first on the occasion of vacuum evaporationo and equipping a position 
with a vapor-deposited substrate, and going into a 10-3Ps, the heating power source of the source of 
vacuum evaporationo is operated. 

[0063] When the aperture for a monitor is in vacuum evaporationo equipment, it can obtain that the 
organic material with which the source of vacuum evaporationo was loaded dissolves with heating. 
Then, a vacuum evaporationo shutter is opened and it usually vapor-deposits with the vapor rate of 
0.5nm/second from 0.05. 

[0064] It is possible to vapor-deposit by the vapor rate in a thickness monitor being fixed in the case of 
the gestalt of this operation. When predetermined thickness is reached, closing and a heating power 
source are shut off for a vacuum evaporationo shutter, and vacuum evaporationo is ended. 
[0065] As a typical example of the ingredient in which the thin film formation by vacuum deposition is 
possible, with the gestalt of this operation An organic compound with the molecular structure of 
starburst molds, such as m-MTDATA shown in a chemical structure type (2), and TNATA shown in a 
chemical structure type (3), mentioned later, The polymer of diamines, such as TPTE shown in a 
chemical structure type (4), the aluminum quinolinol complex shown in a chemical structure type (1) 
(Alq3), There is an organic compound with the molecular structure of JISUCHIRIRU systems, such as 
BSB-BCN shown in a chemical structure type (5) and BSN-BCN shown in a chemical structure type (6), 
etc. 
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[0067] To the organic compound dissolved with heating, since the opening opening type source of 
vacuum evaporationo of the gestalt of operation is effective, applicability is not limited to these 
examples. Furthermore, exceptionally, although the organic compound of a phthalocyanine system will 
be sublimated if it is heated in a vacuum, similarly, by the opening opening type source of vacuum 
evaporationo, thin film formation is possible for it, and it can be applied to formation of the metal 
electrode which is an inorganic substance. 

[0068] As described above, in order for the steamy flight include angle alpha to obtain whenever [ wide 
angle / of 90 degrees or more ] in the opening open type 28 used for the gestalt of this operation, as 
shown in drawing 10 (a), it is required for the depth of the hold crucible 15 of a vacuum evaporationo 
ingredient to be shallow, and the flight include angle alpha of a steam [ **** / by this / from opening 
27 ] can be obtained. However, if a crucible 16 is deep as shown in drawing 10 (b), the flight include 
angle alpha of the steam from opening 27 will become narrow, and will become unsuitable at an 
activity. 

[0069] As described above, according to the gestalt of this operation, it is the same as the organic 
material hold area of the source of vacuum evaporationo, or has opening beyond it. The breadth include 
angle of the gas after evaporation The source of vacuum evaporationo of 90 degrees or more, It is what 
possesses the source of vacuum evaporationo which has opening smaller than ingredient hold area, and 
chooses and uses this either. It differs from the conventional source of vacuum evaporationo used for 
organic thin film formation of an organic EL device. The opening opening type source of vacuum 
evaporationo is used for the organic material which evaporates after dissolving with heating in a 
vacuum. Can use the opening limit type source of vacuum evaporationo for the organic material which 
****** with heating in a vacuum, and since the breadth include angle of evaporative gas is larger than 
the well-known source of vacuum evaporationo Even when the area of an organic EL device increases, 
by arrangement of sources of vacuum evaporationo of a number fewer than the conventional approach, 
membranes can be formed efficiently. 
[0070] 

[Example] Hereafter, although the example of this invention is explained, this invention is not limited to 
the following examples. 

[0071] Example 1 this example is an example which produced the organic electroluminescence devices 
of terrorism structure to the same single as drawing 13 using the vacuum evaporator 1 1 which uses as 
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electron hole transportability luminescent material the JISUCHIRIRU compound which has the above- 
mentioned chemical structure type (6), and is shown in drawing 1 1 . 

[0072] The 30mmx30mm substrate 6 formed into the vacuum evaporator at the thickness whose anode 
plate 5 which becomes a glass front face from ITO is lOOnm was set. The substrate was approached, the 
metal mask which has two or more 2.0mmx2.0mm unit openings as a vacuum evaporationo mask has 
been arranged, and membranes were formed under the vacuum of 10 - 4 or less Pa with the vacuum 
deposition method. 

[0073] As a source of vacuum evaporationo, the vacuum evaporationo boat 28 of the type of drawing 4 

(a) was used. Construction material is a tungsten and the dimension of thickness of 0.1mm and the 
whole is lOcmxlcm. The die length of the part which loads with an emission is 5cm, and the depth is • 
2mm. The evaporation rate was carried out in O.lnm/second. The JISUCHIRIRU compound was 
evaporated after melting on the vacuum evaporationo boat 28. An evaporation rate was hardly changed. 
Membranes were formed in thickness of 50nm, and it considered as the electron hole transporting bed 

[0074] Besides, Alq3 of the above-mentioned chemical structure type (1) was further vapor-deposited in 
contact with the electron hole transporting bed 4 as an electron transport layer 2. When vapor-depositing 
Alq3, the vacuum evaporationo boat 30 for sublimation ingredients of drawing 4 (b) was used. The 
dimension of the whole boat is lOcmx 1.6cm. Construction material used the thing made from a 
tantalum. 

[0075] This evaporation boat 30 consists of three parts. Lower 30a is a part loaded with the evaporating 
organic material, and the crevice for it is formed in the boat center section. The dimension with a longer 
crevice used the 34mm thing by this example. The depth of a crevice is 3mm. Dashboard 30c of pars 
intermedia is having tabular structure which two stomata 31 were able to open in the location 
corresponding to a lower crevice. Up 30b has the part formed in the heights of the dimension 
corresponding to a lower crevice, and one small opening 32 has opened it in this center. As for 0.1mm 
and dashboard 30c, in the thickness of a member, up 30b and lower 30a used the 0.05mm thing. 
[0076] The evaporation rate was carried out in 0.2nm/second, and with the resistance heating method, 
the thickness of this electron transport layer 2 also formed membranes to 50nm, and obtained the thin 
film of good membraneous quality. The cascade screen of Mg and Ag was adopted as an ingredient of 
cathode 1, and this was also formed in the thickness of 50nm (Mg film) and 150nm (Ag film) as vacuum 
evaporationo rate lnm/a second by the vacuum evaporationo by the boat of drawing 4 (a). 
[0077] Thus, forward bias direct current voltage was applied to the organic EL device of the produced 
example 1 under nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
Consequently, red luminescence which has the maximum in 650nm was obtained, and the brightness of 
3000 cd/m2 was obtained by 8V. 

[0078] Membranes were formed in thickness of 50nm on the substrate 6 with which the ITO electrode 5 
was formed using the JISUCHIRIRU compound shown by the chemical structure formula (6) described 
above like the example 1 for the example of comparison 1 comparison. Subsequently, Alq3 of a 
chemical structure type (1) was vapor-deposited. 

[0079] In this example of a comparison, the same vacuum evaporationo boat 28 as drawing 4 (a) was 
used, without using the vacuum evaporationo boat 30 for sublimability ingredients shown in drawing 4 

(b) . However, heating evaporated Alq3, without fusing. Evaporation was not able to begin from the part 
which touches the vacuum evaporationo boat 28 rapidly, therefore the remaining fine particles of Alq3 
were not able to spout from the vacuum evaporationo boat 28, and, as for control of a vapor rate, 
evaporation was not able to perform homogeneous film formation on the substrate impossible, either. 
[0080] Therefore, although the vacuum evaporationo boat 28 of the type of drawing 4 (a) is effective in 
the vacuum deposition of the ingredient dissolved with heating, in obtaining the thin film of the 
ingredient of vacuum sublimability with vacuum deposition, it turns out that it is not suitable. 

[0081] Example 2 this example is an example which produced the organic electroluminescence devices 
of a terrorism layer system to the same double as drawing 12 using the vacuum evaporation system 11. 
which made luminescent material the above-mentioned chemical structure-type (5) JISUCHIRIRU 
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compound, and was shown in drawing 1 1 . 

[0082] First, the 30mmx30mm glass substrate 6 with which the anode plate 5 which consists of ITO 
with a thickness of lOOnm was formed on the surface of one side into the vacuum evaporator 1 1 was set. 
The substrate was approached, the metal mask which has two or more 2.0mmx2.0mm unit openings as a 
vacuum evaporationo mask has been arranged, and membranes were formed under the vacuum higher- 
than ten to 4 Pa with the vacuum deposition method. 

[0083] TPTE shown by the above-mentioned chemical structure formula (4) was used for vacuum 
evaporationo as an ingredient of the electron hole transporting bed 4. As a source of vacuum 
evaporationo, the vacuum evaporationo boat 28 of the configuration of drawing 4 (a) was used. The 
construction material of a boat is a tungsten and the dimension of thickness of 0.1mm and the whole is 
lOcmxlcm. The die length of the part which loads with an emission is 5cm, and the depth is 2mm. The 
evaporation rate formed membranes in thickness of 30nm as 0.2nm/second. Fluctuation of a vapor rate 
was very small and the homogeneous thin film was obtained. 

[0084] Moreover, the compound of the above-mentioned structure expression (5) was vapor-deposited 
in contact with the electron hole transporting bed 4 as an ingredient of a luminous layer 3. As a source of 
vacuum evaporationo, the vacuum evaporationo boat 28 of the same drawing 4 (a) as TPTE was used. 
The construction material of a boat is a tungsten and the dimension of thickness of 0.1mm and the whole 
is lOcmxlcm. The die length of the part which loads with an emission is 5cm, and the depth is 2mm. 
The evaporation rate was carried out in 0.2nm/second, and formed membranes to 30nm thickness. Also 
in this case, fluctuation of a vapor rate is very slight, and its controllability is good, and it has produced 
the homogeneous film. 

[0085] Furthermore, Alq3 of the above-mentioned structure expression (1) was vapor-deposited in 
contact with the luminous layer 3 as an ingredient of an electron transport layer 2. Thickness of Alq3 
was set to 30nm, and the vacuum evaporationo rate was carried out in 0.2nm/second. The same source 
of vacuum evaporationo as an example 1 ( drawing 4 (b)) was used for the source of vacuum 
evaporationo. 

[0086] The cascade screen of Mg and Ag was adopted as an ingredient of cathode 1, and it formed in the 
thickness of 50nm (Mg film) and 150nm (Ag film) as vacuum evaporationo rate lnm/a second by the 
vacuum evaporationo this [ whose ] also used the vacuum evaporationo boat 28 of drawing 4 (a). 
According to these processes, the electron hole transporting bed 4, a luminous layer 3, an electron 
transport layer 2, and the metal cathode 1 produced the organic EL device of terrorism structure on the 
transparent anode plate (ITO) 5 to the double by which the laminating was carried out one by one. 
[0087] Thus, forward bias direct current voltage was applied to the produced organic EL device under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. The luminescent color 
was red, and as a result of performing spectrometry, it obtained the spectrum which has a luminescence 
peak in 580nm. When the electrical-potential-difference-measurement of luminance was performed, two 
or more 4000 cd/m brightness was obtained by 8V. 

[0088] For the example of comparison 2 comparison, in the example 2, when carrying out vacuum 
deposition of the compound shown by the above-mentioned chemical structure type (4) and the chemical 
structure formula (5), it vapor-deposited by using for the source of vacuum evaporationo the vacuum 
evaporationo boat for sublimation ingredients shown in drawing 4 (b). 

[0089] However, when the interior of a boat after vacuum evaporationo was checked, the discolored 
residue which is considered to be a product by the pyrolysis was discovered in the boat. Such a 
decomposition product is not found out in the example 2. In order to obtain a predetermined vapor rate 
by the evaporation from a stoma, it is because the source of vacuum evaporationo needed to be heated, 
superfluously and the ingredient caused the pyrolysis with this superfluous heating. Therefore, in 
addition to the high matter of especially sublimability, the activity of the vacuum evaporationo boat 28 
of drawing 4 (a) is effective. 

[0090] According to each above-mentioned example, to the organic material which evaporates after 
fusion by heating The vacuum evaporationo boat 28 of the type with which the flight include angle of 
the steam from opening 27 turns into 90 degrees or more as shown in drawing 4 (a) to the organic 
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material of the sublimation mold which is good and ****** with heating The opening 32 as shown in 
drawing 4 (b) is small, and are good to use the vacuum evaporationo boat 30 which can control 
evaporation. By this The vapor rate at the time of thin film formation of an organic material with the 
property which evaporates after dissolving especially in a vacuum is controllable to a precision. And the 
organic EL device which was excellent in the display grace which has a thin film with little dispersion in 
the thickness in the field in a display display can be produced, and many problems in the conventional 
approach can be solved. 

[0091] The above-mentioned gestalt and above-mentioned example of operation can be deformed based 
on the technical thought of this invention. 

[0092] For example, the vacuum evaporationo boats 28 and 30 used for the example may be the 
configurations, structures, and construction material other than this, and may be except having been 
shown in drawing 5 - drawing 9 . 

[0093] Moreover, although things other than drawing 1 1 are sufficient as vacuum evaporationo 
equipment and the organic layer showed the example with the organic EL device of two or more layers, 
it is applicable also to the laminated structure which consists of the organic layer and metal electrode of 
a monolayer. In this case, it is good for each to use the opening opening type source of vacuum 
evaporationo. 

[0094] Moreover, also besides putting side by side the source of vacuum evaporationo of both the types 
mentioned above depending on the vacuum evaporationo ingredient, and choosing this, the source of 
vacuum evaporationo of one type may be used, and each ingredient can be vapor-deposited, or the 
source of vacuum evaporationo of the type of another side may be inserted in after the activity of the 
source of vacuum evaporationo of one type, and you may use for vacuum evaporationo. 
[0095] 

[Function and Effect of the Invention] As mentioned above, formation of the organic material thin film 
of this invention, and its equipment By vapor-depositing at least one side of the 1st organic material 
which evaporates after fusion by heating, and the 2nd organic material sublimated with heating The 1st 
container with which it is the approach of forming an organic material thin film, and its equipment, and 
it is the same as the hold area of said organic material, or has the 1st opening of the magnitude beyond 
it, and the flight include angle of the steam of said organic material from opening of a parenthesis makes 
90 degrees or more, Since the 2nd container which has the 2nd small opening is chosen from the hold 
area of said organic material according to said 1st and 2nd organic materials The 1st container can be 
used for the 1st organic material which evaporates after fusion by heating, and the 2nd container can be 
used for the 2nd organic material sublimated with heating. Therefore, the 1st organic material evaporates 
in whenever [ wide angle / of 90 degrees or more ] from big opening after fusion with the 1st container. 
It is efficient, and moreover can control an evaporation rate, and can form membranes, and the 2nd 
organic material by heating makes the 2nd container control and sublimate the amount of sublimation, 
and its rate. A request can be formed and the organic electroluminescence devices which were excellent 
in display grace with little dispersion in thickness with the application of this can be manufactured. 



[Translation done.] 
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